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Inhibitory Effects of Ethanol Extract of Modified Yukgunga-tang on
Obesity and Hyperlipidemia in Rats Induced by High Fat Diet

Jung-Hyun Park’, Hee Kang” Kwang Seok Anhn', Bumsang Shim',
Sung Hoon Kim®, Seung Hoon Choi', Kyoo Seok Ahn"**

1. Department of Pathology, College of Oriental Medicinen & Institute of Oriental Medicine,
2: Department of East-West Medical Science, Graduate School of East-West Medical Science,
3 Cancer Preventive Material Development Research Center, 4. Brain Korea 21 Oriental Medical Science Center, Kyunghee University

This experimental study was designed to investigate the inhibitory effects of ethanol extract of modified
Yukgunja-tang(mYGJT) on high-fat diet-induced obesity and hyperlipidemia in Sprague-Dawley rats. Animals were
divided into normal, control, mYGJT(100 mg/kg and 200 mg/kg) treated groups. Obesity with hyperlipidemia was
induced by high fat diet treatment for 6 weeks. mYGJT was given to the amimals by oral gavage for 4 weeks, starting
at the high-fat diet regimen. The effect of mYGJT on the differentiation of 3T3 L1 adipocytes in vitro and serological
paramamters for obesity and hyperlipidemia in vivo were evaluated. mYGJT significnatly inhibited the differentiation of
3T3 L1 adipocytes in a concentration dependent manner. mYGJT treatment siginficantly reduced body weight,
abdominal and epididymal fat weight, and FER(Food Efficiency Ratio) compared with control group in a dose
dependent manner. It also signficantly inhibited the levels of serum total lipid, triglyceride, phospholipid, total
cholesterol, LDL, Al(Atherosclerosis Index) and returned the serum HDL to normal. Total lipids, triglycerides and
cholesterols in the liver, as well as malondialdehyde(MDA) and hydroxy radical in the serum were significantly reduced.
However, superoxide dismutase(SOD) activity was significantly increased in mYGJT treated group compared with
control group. Finally, mYGJT treatment signficantly decreased the MDA and protein carbonyl concentrations of the
hepatic homogenate but signficantly increased the activities of SOD, GSH-Px and Catalase. Taken together, these
results suggest that mYGJT can be clinically useful in inhibiting high-fat diet-induced obesity and hyperlipidemia.

~ Key words : mYGJT, modified Yukgunja-tang, obesity, hyperlipidemia, high fat diet
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density  lipoprotien, VLDL), AuFXthd(low density
E4 2009/05/14 -« 22F : 2009/05/21 - AEE : 2009/06/11 lipoprotein, LDL), 21 X et (high density lipoprotein, HDL)

- 685 -

Korean J. Oriental Physiology & Pathology 23(3):685~694, 2009



=

>
Ead

o |
0x rlr !
= e {0
rmooe HU

<

pts

N

AY)
i
©u
40
=
B

ojt
2
1o
[=]
N
_);4_.‘
12
[o
HU

{0
bl
(o

ROl ThEld TR EHEEH, oS “EEA UEE
ZEEW 012} Sl FERS) Q012 RIAIGIN I, TEFEIEAR, o
e BRI RIOES, HAMLE OB S RAIS]
BHEO) ZEREDY HOE MK, (LIRS ALRdlor Sl Bt
BEEOR (KIR, FIK, 70K, 1958, BEATAUSE, fR2Re, 18RS o) 91O
™ CEEQW OB BiREEE, HAH, B, CERE B
BBEEH, REHE ABTFE 29 KAl ARSI ok

B igo) 889 STAETIZEY THe ABEFED &
S AHY NS AR ABFES BERE= NET
ol BRLESHE —HES 4758 Aoy, TEEEM, o
“BRERER 7012 s W BRsld s Skl
e fEERY AIBSIGI, TRERHE, M= “ASREZ
B RMAZRELE BRESERH BRERES, (D),
HIUEAE V0l sl FELREWS BASY BWHOR X
BFBES S83190H, BRT olol thsh A& ot
Y M AT, AEHS AKX BESHS 250) QoA A
ERKE BEshs 5Q3 AEon", Zolds wRER BE
U RS ol T MEAE T 210, o)) tigh FgE )
9 v} Yk

®8 2 EMS 270 EIEME A5 AlSH RAL &
IR AF7 mHeEd pIkE @ 29 PP &

BEOIA o) FHAHE MEESS Ussinon, Y=
“TIOIE BB ES £2ATETV 04 QS TIoE o tis)
o BIET Uk
olo] EEE= EHS Y1 EY #Mo HEOZ I
A EoHE AEBEES BROE ¢ MR Ui KBRS 7
BHHA FIKIERS Q&617 ol BRaES
| 259 6T RS BoM T2 258 a0E 98 4
ROE W59
olo] K EEOIAE STARIZY GBS &S0
AR SuY Bz B X SEnE 04 ane
710 BIEH= Hio|Th

o we

Tt
i

=

=

HF

A= ¥

A

1. A&
1) AEEE W AZEE

2 Algo] AK2S) SPF 25 + 3 g9] ICRA 24 42 2 140
+ 10 g9 Sprague Dawley(SD)Al SFH[(F) ERRIOINATEE]

1590 £ FUS F 15U 7} 2D 23 A18E AH

)
o
(S
g

ol OI8TIACE A AEEEE 2
0£10%, ZHAIZ} 12417H07:00~19:00) 2 A3
(TECNIPLAST, haly)ojlA] AAI=IRACE. Al
AE(ELUEEE, AB)E
A 24417 SOt

> Oft
it
=
filo

0z
=

by

o
@

N
N
I+
w
il
il

ot o
o
o N

A)

].

Ho
I

Kl

0

w e e

Do >
py 0
ﬂf

>,
it
A

38
Y
°
2

>
o

HollA] ARSI

o 03O0 g kuooX

M

5t
o N2

o rjEN

e
>
o rid
2

M 2rie B9 WESZOIN AL
BYskd ABSIROH, BAES 715
FAPEriEe) Ay 742 thew 2ot
K2 1056 §S OB} 4 Loj 397}

Uz 5 ERNZE G %8 g8

She O
AMEES A
(Table 1). A]
o % &
=9.167%)2]

% m
.O,.{_',
%
o >
Moo
>
o
AN

sl
rr

L gi
f

=)
o
e oy

32
=

Table 1. Prescription of modified Yukgunja-tang(mYGJT)

Herbal Name Scientific Name Country d(ogs)e
EE Alisma Plantago Linne, =& J&f 10
{Alismatis Rhizoma) paruiflorum Torr =5
+E Finellia ternata AL 5
(Pinelliae Rhizoma) Breitenbach e
AR Poria cocos Wolff e 6
{Hoelen) -
Atractylodes SN
(Atractylodis Macrocephalae ; A 6
Rhizoma) macrocephala Koidzumi a8
S o
(Polyporus) Polyporus umbeliatus oy M 6
o mE Citrus nobilis Makino ) 4
(Aurantii nobilis Pericarpium) =
BES Poria cocos Wolff ) 4
{(Hoelen) =
A% ; AL
(Ginseng Radix Panax ginseng CA. Mey e 4
RHE Glyeyrehiza uralensss =oap 2
(Glycyrrhizae Radix) Fischer et De Candolle = =
48 Zingiber officinale SAL 4
{Zingiberis Rhizoma) Roscoe =
Q+II Affium cepa ER, 4
Brassica oleracea var. =
FHH =S A
= capitata = 8
Total Amount 64

2. ¥hH
)

1) A 223 |

3T3-L1 adipocytei= 6-well platesollA] Bi&FSIH A, AZE
23111717] AFo 1 uM dexamethasoneS} 10 pg/ml insulin,
0.5 mM IBMX & RZ|gt & 48A|7} &¢t BolE FE=5KICt o]
% 5 pg/ml insulino] g DMEMuRA|oA] &FY E01 vl

=5

=

=

St 109710l Oil-Red O dye® MEZE
isopropanolol] =91 THz 450 nmoflA]
2) AX A oE QIS HiTt B AR HEY

HSES Wit ¥ 4lold UXEEY
g grret ZA A b ArEslo] kAT (Table 2).

Al
= =
Z 65
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Table 2. Composition of basal and hyperlipidemic diets

Ingredient Basal Diet(%) Hyperlipidemic Diet(%)
Casein 200 200
DL-Methionine 03 03
Corn Starch 150 150
Sucrose 50.0 345
Fiber" 50 50
Gorn all 50 -
AIN-mineral Mixture” 35 35
AIN-vitamin Mixture” 10 10
Choline Bitartate 02 02
Beef Tallow - 20.5

1) Cellulose : Sigma Co. _TD., USA. 2} Mineral mixtdre based on the pattern of Rogers
and Haper(1960! contain the ‘ollowing (g/kg diet): calcium phosphete dibasic 5000,
sodium chloride 740, potass.Jm citrate menobyerate 2200, potassium suifate 52.0,
magnesium oxide 240, magnesium carbonate 35, ferc cirate €0, zinc carbonate 18,
cupuric carbonate 0.3, potassum -odate 001, chromium potassivm sulate 055, sucrose,
finely powered make 1000, 3 Viamin mixtdretg/kg dist: triamire HCI W6 biotin 0.2,
riboflavin 06, cyanccobalamine GOO1, pyridoxine HCI 0.7, retivy: acetate 08 nicotinic
acid 30, DL-tocepherot 38, Ca-pantothenate 6, 7-deryorocholesterol OU026 folic acid
02, methionine 0.005, sucrose, finely powered make 1,000

3) Poloxamer-4073} Triton WR-1339

= o
= H]—

FOE Qg &8 1A

it

SUARRTREE dEiideR
100, 200 mg/kg

A8 4% tween 800
EFOE UXEA] AZT FAlo] 457 22
U8 ol B7E needle zondeZ AME3N] FOIIQITh LA
4] AJERE 67 Ao WoutE9 2ol Wl poloxamer-407(300
mg/kg)E ice bathoAd WAl o] Ea15I Q] =7k Wi

o S5l 24417} Fof| XAVSIGCE Triton WR-1339 2a] &
W AN EE Do) nAlE G KusamaSe gito] Fald
Triton WR-1339 Eod 16417} E] AAIR7] Triton
WR-1339 200 mg/kegS M2]FWe] FAKEIS 1R
71 & 18AI%F Foll CO;, gasE RIFIEI A&z

O
‘1:‘
e

40l'

HE
S

of

RN

i o

=
S

o

p

=
phenobarbital 200 mg/kg
bleeding timeS &3I4 TH O 7HEA
2 osHo 2 e dag XF5Ie KH—XrIOJ o2 3087 g
Z1ek & 3,000 rpmoflA] 1087} Y4l Halskd
A&, lipid peroxide, hydroxyl radical &g}

dismutase % EZ&0 A12319TL 7

— . O = =

%/\]ﬁ 28 EAE FMASL, U 2R FEsld 4niAlg
2 A2 the AR E 22 Jot Sl €N W 7iE} ol B

% AL 7 22E 1 g& 4zko] 0.1 potassium

phosphate  buffer(pH 74)& 718LZ 4TojA] glass teflon
homogenizer® £t 0] 24U 2 homogenate 22 O F
BICH, o] REE 4T AUERZIE 600xgollA] 1087} 2%
£l 8 gl B l"f-%‘_— HATE HEHE THA
21712 10000 x goiA] 2
=22 529 01 M potassium phosphate buffer(pH
VSR A AR AMES SYUSH 49 01

phosphate buffer(pH 7.4)&8-& 715l HER]T] A] go
10000 x goflA] 30827F Y141 EE]51 mitochondria

Th AFEAIS TR 105000 x goll A 607 AR REISH] e
AEAS cytosolicRE 0T 11 AFE EYE e 01 M
potassium phosphate buffer(pH 7.4)9} 01 M sodium
phosphate buffer(pH 7.4y 247 H7isky SEAIZICE o] AlR
Hg THA] 105000 x gollAl 6087+ AAEEIE microsomal 2
g ot olEA YoE homogenate2Eo|AlE  lipid
peroxide THFE EEBINI, cytosolEZolAE  superoxide

dismutase, catalase, glutathione peroxidaseZd &HHO A
OE *}%ﬁ}m
=l Ay =

™
o
o
X
)]
oz

cAE HEke 49

~>i
O

SHIEA FolchQ} Stanley2] B & 0183}
588 ainlckor [ EA]

sodium cholateE Z3}ale] 7+ XA

o
0.5% triton X-1003} 3
o RuFBE =3 o}Ei
5) Total cholesterol 15:}%? =
Richmond E¢&] o]
Asan)E AMESIY] AEBINCE 4 CO%W 34:*104(cholesterol
esterase 205 U/ ¢, cholesterol oxidase 10.7 U/ ¢, sodium
181 g/ (ERNS  FAN
phosphate monobasic 13.6g/ #, phenol 1.88 g/ 7 &30l &3}
gk godllo] AlR 20 pol] ZAGH GA4AIH 3.0 iE 7K &3
7°C oA} 587} incubationdle] A]QF blankZE thZ 7 Q.8 HEhL

hydroxide &5} A (potassium

THE 500 mollAl EBLE SHoICE EEIM &0 €5 &
2 mg/ WE FAIGKECE
6) Triglyceride &}2} &8

McGowan £ o] Fald ZAE kit(AM 1575K,

Asan)E AMEGIH AESINCE 4THAM gaAlCHlipoprotein
lipase 10800 U, glycerol kinase 5.4 U, peroxidase 135000 U, L-a
-glycero phosphooxidase 160 U &R)2 GaAleF 3
[N,N-bis(2-hydroxyethyl)-2-aminomethane sulfonic acid 0.427

g/de 3ol ol EHo| AIR 20 plo] ZASH A1 3.0
S 718 & 37ToA] 10 7} incubationdled AleF blankE
AEZCE A3l 3 500 m oA EREE 83

4ol Z8l O“x %laotf_% mg/ H=E —\J—/\}é}/\}\

7) Phospholipid gH &%

Chen £9] @40l 9gld 2AF kit(latron Chem. Co.)&
Argsld Agsiirt 4TolA & 4AlKphospholipase 3.9 U,
choline oxidase 5.6 U, peroxidase 3.6 U, 4- aminoantipyrine
0.3252 ng e =Ko S
[tristhydroxymethyl)-aminomethane 6.057 ng 6}{6‘1— =2
Holl AIE 20 pioll ZHSH EAAIH 3.0 ng HrHst
Al 2027} incubationgld IHAF 500 oA EZEE

W E% iﬁoﬂ 56}1 L %L%F:z mg/ d “*10}9

AleF
gl &
§_

NomaZs9] 4o 95k ZAE kit(AM 203-K, Asan)&
Agskal AEsigrt. @8 20 goll AFAJQHdextran sulfate
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0.1%, magnesium chloride 01 M &+2) 0.2 W& 716t &
= A

s
% A20flA] 1027 BIRIGEIL 3000 rpmollA] 1027} f1AlR
6]:]1-

ot 1 4ENE 01 mFol] EaAY 3.0 mek & =

ol ok
o

o] 37CoA] 587} incubationd}d] A]QF blankE thETOF
SHiL ITFE 500 oA EEEE HEINEDE XFE FHo &4l
71 RS mg/ dlE FAISINT

9) LDL-cholesterol 812} &5

Low  density lipoprotein-cholesterol(LDL-C)  &FeFre

Fridewald 59 ol wet thzdl Ao Sglo] AHEGIRITt

LDL-C = [B28|AHE - (HDL-C + Triglyceride@¥5)]

10) €% Lipid peroxide B} &5

Yagi S0 whiol wha} @& 20 wol 1/12 N HiS0; 40 nl
£ 715l E88al 10% phosphotungstic acid 0.5 mE 7151
A 2ofA] 5EZE YRS & 4R Sl FHEQ! FFETHIE
ok F3A TRA] 1/12 N HSOs 2.0 me2} 10% phosphotungstic
acid 0.3 mE AH7iskd YA ED] slith AHENE Fole] &
=4 4.0 2} 0.67% thiobarbituric acid@} acetic acidE 1112 &
Bt EHE 1.0 ME 7181 95ToIA] 6027 HESAIA 4R0]
Al ¥ & n-BuOHE 5.0 meE F7151 3000 rpmofl 4] 1587}

MEDS & 44" =49 n-BuOHE  Fdl
spectrofluorometer A}E5}d(Ex : 515 nm, Em : 553 nm) &3

TE Z43Ic}E BT 8UOF tetraethoxypropane 0.5 nmole

.2 =
S 22 WHOR WSAA BBTE SHHAL T18Y Aol 9
& €3 lipid peroxidedl&te (&SI

Serum lipid peroxide(nmole/mé serum)
= 0.5x(sample2| S&T/ EESH9 E&5)x1.0/0.02

24

11) €% hydroxyl radical et &

Kobatake E9] @iHo] wigt €& 348 ol 054 M Nadl,
0.1 M potassium phosphate buffer(pH 7.4), 10 mM NaN;, 7
mM deoxyribose, 5 mM ferrous ammonium sulfate W S&F 4
TA] 3333 it HEE HI15KY vortexol A A 2§kl 37°C
oAl 1587 ZASKArt 83 67 wE FSIL o7lo] 8.1%
sodium dodecyl sulfate 75 pf, 20% acetic acid 500 4 2 2X}5
B4 25 wE gol Egert o37)ol thA] 1.2% thiobarbituric
acid 333 E 7151 water bath(100T)olA] 30 B7F 7183 =
20l BT THS 700 x goll ] 527F AAEE] Fol @2 4
B2 0 532 mol EBEE SY3K EETHo) Jsid

hydroxyl radical(nmole/mg protein)®] IS HEFSIHIT}

P

0ty

12) &% superoxide dismutase(SOD) & &&

Mirsa®} Fridovich9l ghHol wiz} HEs6iEet d8€ 9F
& 2391 mmol /L adrenalin(pH 2), 50 mmol/L glycin(pH
10.2)]oll 71811 30°CollA] 383F BHSAIZ) & 480 nmollA] 484
= adrenochrome?] Mo#E SEGIHCE G40 ZHFE

SODY} U/g protein©F FAIBIFCE SODY 1 Unit:= 50% O3A)

Tl adrenochrome®] MAMEEA] AHESFICEH
13) 2AY 0d 2 E peligE &8

OhkawaE9] whHg BAsl 71 4%, 8l 24 1 g 4ul
259 0.1 M potassium phosphate buffer(pH 74)& &7}ole] &
A5, o] Bsfkoll EU3 buffers 5UT AOZ Hrsled 3
A)7} pre-incubationA]7] & 8.1% sodium dodecyl sulfate®} 20%
acetate buffer(pH 3.5) 2! 2H9] EX OF 0.8% thiobarbituric
acidE H7I3 & 9B5TAA 17 O BHZARICE 0| & A0
] W72}y o] n-BuOH : Pyridine (15:1)& H715ld 15274
2elalo B4E E49 n-BuOH : pyridine &= F5lH
532 moldl I EBTE ZEIGHE oWl HEEE
1,1,3,3-tetramethoxypropane(TMP)Z A}£3151 o1, Z& ¢t
EZFE2o) thlA]AH malondialdehyde(MDA)S] O 2
Pk weEE Asl= Oliver59 @il
DNPH(2,4-dinitrophenyl hydrazine)& 0838l 1250
9] kg £F3Igirt 71ERY sE= LivineS9 Wil wiet
370 nmollA 7+ A|RO] EBELE &£F8 £ LS slojs=ekE
35129 BABAEEASLE 2200002 o} 712Hd I§9

2 A8

e
>

ey o
b > Bt
£ S o hu oo oo

[

&

Oyanagui® o] F3jod Cytochrome ¢, 2 M xanthine
sodium, 50 mM sodium phosphate buffer2] 7|Ze] FANE
=1 P83} 4171 & xanthine oxidase 50 (& B HELEE Al
83lod 550 nmoflAf 28710 FHEE FFoIH Xanthine/
xanthine oxidasef}22F WA superoxide aniono] <5l
cytochrome <7} @E= RS &Fsk=dl, SODol ol
superoxide anion®] QF0| Z+AGIA cytochrome @] ¥3} £ 8
8412 0] 86k sSODEH S EF3IRTt Cytochrome 9] &
£ 50% odxllskes @ SODY 1 unitZ FOI5kA

(2) Catalase &4+ &4

Aebi® Hi¥o)] F£5kd 50 mM potassium phosphate
buffer(pH 7.0)%&0] 71291 10 mM H,0,9 l=le T g 3}
ZF 240 molAd EFEFEY WHIE Wi EXEZs 004
mM-1lem-1& 0|85l0] LT E AEEIHE 54 E49) el
& 124 1 ng protein®] E&15h= hydrogen peroxide®] & u
moleZ FAISIHTH

(3) Glutathione peroxidase(GSH Px) 8% &3

Pagila®} Valentine®] =PHol &al] hydrogen peroxide,
glutathione 2 NADPH”} ¢35 0.1 mM Tris buffer(pH 7.2)
Zol| EANE 7i5lo] THEF 340 mollA EE2LE HH6H EF
TMo) 3l BYTE AFEEIFTE 54 89 URls 1834
1 uM NADPHE 418A17]E 49 SOE FIsirt & 1 ne
protein0] 43481 NADPSO| 2FS nmoleT FAISIHTE

chial g ul AR

H A 9] SHES Lowry 59] 2hHo] £38}] bovine serum
albumin(Sigma, Fr. V)& 7|E 2 & &l FFsINTE 2 AF
A g0t ks BEAREEHAIR ZABIAL, EAR {8

_
2
5
=
5
)
s
2

- 688 -



23 A5 S Duncan’s multiple range test® L

ATk

78S VB

2 3%

positive control

200 pg/mi

Fig. 1. Photographs of 3T3 L1 adipocyte differentiation in untreated
or mYGJT treated group. The cells were plated in 6-well plates. On day 2.
the differentiation of confluent adipocyte cells was induced with hormone cockiail
media containing 1 uM dexamethasone, 5 ug/ml insuin, and 05 mi IBMX for 2
days. After 2 days, the medium was changed with the regular medium, and on day
10, the cells were treated with 100 we/ml, 200 we/ml of mYGJT

100 pg/ml

0.3 o

Absorbance {450nm)

0 100 200
(ng/ml)

Fig. 2. Effect of mYGJT on the differentiation of 3T3 L1 adipocyte.
On day 10 afer adipocyie differentiation inductor, the cells were stained with
OiFRed O dye. The cells were fixed with 70% eihanoi and dehydrated with 100%
propylene  glycol. The cells were stained with Qil-Red O and with Hams
hematoxylin. Fat cropiets in adicocytes were stained red. Cells were seeded on
9c-weil microplates at a number of 400C celis/wel. and incubated with mYGJT for
the indicated tme period. Supernatant was discarded and ther cells were
incubated with 100 ul MTT soluticn (2 mg/mi MTT in PBS) for 4 h. Absorbance
was measured uUsing an microplate-reader (Molecdlar Device, MN, USA).

2. Poloxamer-407 A2] IAEE 2o EAHA A thdt g3

Table 3¢ AA1E BEQ} Zo] triglyceridedhzo] &l
97.2218.18 mg/dielt] BI5kd RS 1213.9+161.99 mg/dlS
T OF 1008 ol SVIECH, STEARTIINEATE AT
of B8l §AE] LAawQrt T-CholesterolEA ol A= HAFF2
67319.06 mg/dISE R  810.5¢81.68 mg/dICFE

- 689 -

triglycerideBler 2ol E716KA 20, ¥id STA7HEE Fol
Z

TolME SASH da 3HE HITh

Table 3. Effect of mYGJT on the serum lipid levels in
poloxamer-407 treated hyperlipidemia in mice

se Triglyceride T-Cholesterol
Treatment (ni(jkg) ——

Normal 972 + 18.18° 673 = 906°
poloxamer-407 12 39 + 16199 8105 + 81.68a
myYGJT 100 465 + 8186% 7836 + 44,17

200 1083.9 + 8134° 7678 + 4507°

Animais were orally admmstered \h mYGJT dally for consecutive four weeks, High-at
diet was gven simulatzenousiy the treatment of MYGJT and lasted for 6 weeks.
Arimals were sacificed 24 rrs a er the 1p. poloxamer-407 freatment  at the 6th week,
‘alJes represent meal + SD.(n=6), Vaiues sharing the same superscript letter are not
sigrificactly differert from each otherfp(G.05) oy Durcans muliple range fest

3. Triton WR-1339 X2 UXEE FHO XM A Zof st g3}
Table 40 MAIE Ble} 20| triglyceridegrzto] A&

985+17.56 mg/dIQIH] BIBK HEFLS 771.3£53.97 mg/dlC.E
ok 8ull o] EVIEYCOH, STAETIAUREGTES AL
Hish x5 aa=Ark T-CholesterolgdEolA = Hate
703+854 mg/dICE  WiET  2004:1941 mg/dICE
triglyceride&}&F o] S7R5IG2M, WA S AN 2o
oA SRS A E3E B

Table 4. Effect of mYGJT on the serum lipid levels in triton
WR-1339(TWR) treated mice

) Triglycerice T-Cholestero
Treatmen: [yﬁskeg] o g/ d
Normal 985 £ 1756° 703 £ 854
Trion WR-1339 7713 + 5397° 2004 + 19417
mYGJT 10 708 = 3688 1856 + 1387
200 6715 + 30.10° 1713 * 1780°
or corgecLive “oUr weeks. Higr-fat

Atimais were orally adrrmercd witr MYGJT celly for
ciel was given simulataencdsly 1o tre teament o° mYGJT and asted for 5 weeks
mwas we'e sacrfced 24 "rc aﬁ the ip. TWS treatment  at the €h week. Values
represent mear * 5“’7 8). Values srarag the same SJperscr.o: eter are not
significan:y differen: each other(p00Er oy Duncans multple range test

4. AE s}

Table 50l ZAIE Hiel Zo] Hatd] ME &7F 2o ]
diglel tiETollie LA Bo & 2FEE R98t AE &
718 B8OV, SFEANETIZNE 100 mg/kgl 200 mg/kgd)
BYOE 248 A8 Tdiis 25 LA 504 3FEEEE]
TS AEUL ANE BACE IeLE DA L] Bof 6550

=) g)o1%l ow AETE 339.7£65 (9)Q&

STEAETRR 100 mg/kg B 200

7k 3208438 (g) W 314.5+41 (908 L}
ERL tiRol] Blol §7F AEHOF FO8 G EuE B8

o rr
ox
o
M
;
(&%)
()
=
a1
I+
w
4

5 Al 289 BAH HE

Table 60 MAIE High Zo] Ay A9 FA ME &
retroperitoneal fatollA] BT 6531044 mg/g0IUSLY, THE
ol A= 11.27£1.19 ng/g 22 76 &7 STAE 7}
73} 100 mg/kg B! 200 mg/kg SodiTolAlE 7H7E 10.2540.88
mg/g, 9.83+043 mg/gL = 71/\0}@], SRRV 200 mg/kg



WEE -2 3 ohmy

A8Y T T Boldo] e18Erk Epididymal fatof 4]
= 3 OEL oM 7314044 ng/gOIR Lt tHETOIAM =

10.53+091 mg/gO = FASHA B7HEAOH, SRRz
100 mg/kg & 200 mg/kg FoITolA= 242} 9.86+043 mg/g,
9.61+0.46 mg/gLF LIER} 5 thRtoll Blal 396t oA &
HE HAT

Table 5. Effect of mYGJT on the body weight in rats fed a normal
and hyperlipidemic diet

>

0 1 2 3 4 5 6
Treatment
weeks(g)
Nommal  1463%4. 1687£3. 1883+5 2350%6 26344 2864+ 3045%5.
& 6 7 7 5 g 7
Control  1480%2. 1649%2. 21266 2768+4. 2983+6. 3293+6. 330.7+6,
ga 5b 5a 63 8a 6a 5a
MYGJT  1407+1, 1713%3. 2165%5 26825 2862+6 3143%3 320843,
100 mo/kg  O&° g g o 5% 5% g
MYGJT  1452+4. 16804, 2167+4 06143 275045 30374 31454
200 ma/kg 3 60 4 g0 ¢ 0 1°

Rats were rendered obese by high fat diet for 6 weeks. mYGJT was orally administered
dally for consecutive 4 weeks starting at the high fat diet regimen. Rats were illed p4br
after the last treatment of the diet The assay procedure was described in the
experimental methods. Values are mean=S.D. for six experiments. Values foilowed oy the
same letter are not significantly different(p<0.05)

Table 6. Abdominal fat pad weight in the normal and diet-induced
obesity rats fed mYGJT for 4 weeks

Dose Retroperitoneal Epididymal
Treatment (mg/ke) mg/Q body weight
Normal 6.53+0.44° 7312044
Control 1127£119° 1053+091°
mYGJT 100 10.25+0.88° 9864043
200 0.83£0.43° 961+0.46°

The assay procedure was described in the experimental methods. Values are mean+SD.
for six experiments. Values followed by the same letter are <ot significantly different
(p<0.08).
6. 23 A& 489 ¥ig

Table 70l] HAJE B2 Zo] thEEQ] XS
total lipid, phospholipid % triglycerideo] thgl E7}
lipid#H glofA] Gt e 211.8434.8 mg/d201R2L), i
T 385.3+18.9 mg/ U LE UER} BYEIA B71=ct
TAESZ I 100 mg/kg B 200 mg/kg BTl 2zt
367.74¢17.2 mg/ di, 325.6=19.7 mg/ UL E thE o) HIal S951A)

24319t Phospholipid WH3lol A= Hadto] vlgld 1A dE
52 Fael AT Eriske 298 B30, STRE)
7 200 mg/kg TBY FAZAT S Y= BAE B
T} ¢hH triglyceride®] &S phospholipid®) &Fks RANSEH A1)
% E/V\

Table 7. Effect of mYGJT on the concentration of serum lipids in

rats fed a hyperlipidemic rats

Treatment ( Dose Total lipid Phospholipid Triglyceride
ng/ke) mg/ dl
Normal 2118+348° 11084174 66.9+853"
Control 385.3+189° 14224194 1765£10.05°
mYGJT 100 367.7£17.2° 1398+17.3° 15387.80°
200 39564197 135,6+16.6° 1302+7.78°

The assay procedure was described in the experimental methods. Values are mean+SD.
for six experiments, Values followed by the same letter are not significantly
different{p<0.05).
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Table 8. Effect of mYGJT on serum cholesterol and Al in rats fed
a hyperlipidemic diet

Cholesterol (mg/dl)
Treatment (ng(;ski) Totl oL oL Al
Normal 5633705 432+231F 236073 030£009°
Control 813£560°  407£29%° 547085 098011°
mYGJT 100 770470 4184192 511075%  085+0.08°
00 738+394°  420£135°  490+097°  0.76+008°

The assay procedure was described in the experimental methods. Values are mean+S.D.
for six experiments. Values followed by the same lettler are not significantly
different(p<0.06). Al(Atheroscrelosis Index) =(total cholesterol - HDL cholesteral) / HDL

cholesterol
8. 7FAY Z2AR1=0] )& "l cholesterol gHEF w5}

Table 901 MA1E HiL} 2ol AXNEE REed I 24 59
total lipid, triglyceride, cholesterol §%¥0| RS Fak
of gl 742} oF 2~3u) HE E7IEE Aol SwAN7 e}

FOlFNE B AEHOT B4 BUES HID:

Table 8. Effect of mYGJT on the hepatic lipid concentration of
hepatic tissue of rat fed a hyperlipidemic diet

Total lipid Triglyceride Cholesterol

Treatment (niciski) mg/g Of tissue
Normal 14541 30° 9.46+083° 253045
Control 26822.18° 216247° 546063°
mYGJT 100 2424183 1852311 5.17+050°
200 218+201° 1752156° 50620.37%

The assay procedure was described in the experimental methods. Values are mean+S.D.
for six experiments. Values followed by the same letter are not significantly
different(p<0.06).

g5 IntsiAd 4y Mal
Table 100 AMAJE B2} Zo] EE lipid peroxidegtzko]
AFES 25.7+3.11 MDA nmole/mé of serum@Qltl] 85} thE Tt
oA A= 48.615.19 MDA nmole/mi of serum@ 2 OF 2u)) & &
7}2 HolE Ao] SFEAMEIZEE 200 mg/kg TEE STl
A 39742182 % SIASE 24 EWE Brh

0%

10. €%
2y

% hydroxyl radical 44 4 superoxide dismutase(SOD)

Table 110] & AlE Hl9F Zo] €& hydroxyl radicalgFzko]
HAFS 277+025 nmole/mg protein®ldl] H|SKH HRFEL
5.4840.19 nmole/mg protein® F oF 20} £71E oM, SEAE
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71 B2 thR M B8] hydroxyl radicalZiijo] S1&15
AT 85 superoxide dismutaseEHdolAlE hETLS

1.96+0.12 unit/ng protein@ % A} 3.27+0.41 unit/mg protein
BHA, START I FojTdils INEE FE

ST 57 2UE ES

Table 10. Effect of mYGJT on the blood lipid peroxide in rats fed
a hyperlipidemic diet

Dose Content
Treatment (mg/kg) MDA nmole/ml of serum
Normal 25.7+3.11°
Control 486+5.19°
mYGJT 100 423345

200 397218

The assay procecure was described In the experimental metnods. Values are mean+SD.
for six experments. Values foiowed by tre same leter are not significantly
different(p<0.05).

Table 11. Effect of mYGJT on the serum hydroxyl radical and
superoxide dismutase activities in rat fed a hyperlipidemic diet

Treatment (Do’se Hydroxyl rad‘ca“ SOD Activity
ng/ke) nmole/mg proen /g proten

Normal 277025 3270417

Control 5480, 1¢° 196072

mYGJT 10C 5.13+0.26% 2.05+0.28%

200 506033 2210.16°

The assay procedure was described 1 the exoenmenta: methods. Values are mean+S.0
for six experiments. Vawes followed by the same ietter are not significanty
different(p<0.08). SOD 1 Unit + Defined as the amount of enzyme that inhibits the rate
of adrenochrore formation to 50%
1. 7 229 A8 2 vl e 35

Table 126] ZIAIE Hlo} 220] 7+ RAONAY) AR D}A¥E} B

B2 14.8+ 425 MDA nmole/mg protein, THA 0] A1
= 33.9£2.67 MDA nmole/mg protein®F UIEfL} & akito] H]
Sl CF 3 BT VM2 BRI olol sl SRR 7Y 100,
200 mg/kg FolFolAe= 42 30.7:319 MDA nmole/mg
protein, 29.2+4.17 MDA nmole/mg protein© E UERL} tHET
off Hiskd 7k ZA Q] XZ s} g7fo] dxg] dAE A1E
ERctk 712 Ed g RAE S8 i 443 H dA] A4
TRISH BT SA S

Hoirh

il

Table 12. Effect of mYGJT on TBARS and protein carbonyl
concentration of hepatic homogenate of rats fed hyperlipidemic diet

Dose TBARS Carbonyl concentration
Treatmert (mg/kg) MDA nmoie/mg protein M/mg protein
Normal 148405 310£061¢c
Control B9£267° 517£05F
mYGJT 100 07£319° 4824048

200 29.0+4.17° 433035

The assay procecure
for sk expermen's.
different(p<0.05).

was described In the experimertal metheds. Velues are mean+S[.
Values foiowed by tre same lettler ae 1ot significantly

12. 2+ ZA] W sRistg Aol nlRle g

Table 130 ZATE e} Zol 7+ ZEE2] Fhetala Aol
BHsH=  superoxide dismutase(SOD)S] &4 & FHikL0]
2254032 U/mg protein® = LIERAL
Hlgled oF 50%

HhA

T,

G5 GHlE Hoirt old] Bls) STAR

o1

477} Bodrtol Atz Blske A Alojdl 9 o
g XS FEHE Ae HEE + AV

a9 &0 e
012438t A= glutathione peroxidase(GSH-Px) & catalse®] €t
ARt Agke B

0x
2
End
Mg
o

Table 13. Effect of mYGJT on hepatic antioxidant enzymes activities
of rats fed hyperlipidemic diet

50D GSH-Px Cealase
Treaiment (nigski) U/mg protein Activity
Normal 225+(.37° 14.9¢067° BT R
Control 129£025° 743022 705796°
mYGJT 100 1374033" 8112029% 815943
200 56027 857+041° 856407

The assay procedure was described In the experimental methods, Yaues are meantSh.
for sk exoeriments. Values followed by the same lefter are not significantly
differetn¢0.05). SCO: superoxide dismutase: 01 unit of SO0 was definec as the which
inhioied tre reduced cof alkaline DMSO-mediated cytochrome C by 50% GSH-Px
gluathione peoxidase: oxicized NADPE nmole/mg  proten/min Catalaser decreased
Pyarogen peroxide  mrcie/mg protein

L

XKL
i

EVEE AT Sl WE Alsde)
of 71Q18ke @EVIA L QIS AFEEC] S715kL
olgl HE o] Z &

= S=O
HE9 e

L

WA FAT 5718

2 ALY TepdF
(atherosclerosis), At:A4(myocardial in-farction),
2 Aog¥, olEd 24 Aay

Aol S

[
Z2

—

hypertension) 3%
AGEE EdM HFlcke

Eolel vt ATk

101 & AtSAEd s

3=

Ol

Zl(quality)ol]

P A 2R QIS T

b leHl ol AY
v

T, o 22 o
-
T

=
=
an

f

|
Lot w3l gl

N

E
x

UTH= ARo] B =) Qe ol &

TEg, QEE g A7 S ol

g2 2718 BLoINT, vrSHol 37] tize] ti
A

i

(i

A8 VIERZ|E St 2 2840
AXE Ao Sbsha o) 7
FaAge oA gRIgA el

SOD(superoxide dismutase), catalase, glutathione peroxidase &

(o

00k

I Hd 3HA18AIQ! tocopherol, vitamin C, carotenoid, catechin,
B9 Mo oA SHRESHAIQ]
BHA(Butylated Hydroxyanisole), BHT (Butylated
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wS HEE 59 4F
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